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Abstract of JP2002227799 

PROBLEM TO BE SOLVED: To perform a 
pressure/flow control precisely using a simple 
configuration not requiring electric control. 
SOLUTION: A variable flow ejector 10 according 
to the invention is composed of a nozzle 32, a 
needle 33, and a diaphragm 35 and a second 
diaphragm 36. The nozzle 32 is furnished 
internally with a fluid passage 51 for supplying 
the fuel from a fuel supply part through a supply 
side pressure control part. The needle 33 
extending along the axis of the nozzle 32 is 
inserted into the passage 51 and held in such a 
way as slidable in the axial direction. The 
upstream end of the passage 51 is blocked with 
the first diaphragm 35. The two diaphragms 35 
and 36 located separately are connected fast to 
the base end of the needle 33. The diaphragms 
35 and 36 and a casing 10a constitute an air 
extreme pressure lead-in chamber 54, while the 
second diaphragm 36 and the casing 10a 
constitute a fuel extreme pressure lead-in 
chamber 56. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt has the following and said needle is displaced in the direction which met said axis 
line with said 1st and 2nd diaphragms that move according to a pressure of said 1st fluid, said 
3rd fluid, and said 4th fluid, The amount ejector of variable flow changing area of a gap 
between an opening at said tip, and said needle. 
A case. 

A nozzle which has an opening in a tip and a end face, respectively, and injects the 1st fluid 
from an opening at this tip. 

A diffuser which is formed in an axis line and the same axle of this nozzle, attracts the 2nd fluid 
with negative pressure generated around said 1st fluid injected from said nozzle, is made to 
join said 1st fluid, and is sent out. 

It is inserted in an inside of said nozzle at said axis line and the same axle, and the 
circumference is stopped by a needle arranged along said axis line so that displacement is 
possible, and this case, and blockade an opening of a end face of said nozzle, and. It is 
estranged and arranged from the 1st diaphragm made movable and said 1st diaphragm in the 
direction which was connected to said needle and met said axis line, and the circumference is 
stopped by said case, and. The 2nd diaphragm made movable in a direction which was 
connected to said needle and met said axis line, It is formed with said 1st and 2nd diaphragms 
and said case, and via said 1st diaphragm, The 3rd fluid room where an inside of said nozzle 
to which said 1st fluid is supplied is adjoined, it is arranged, and the 3rd fluid is supplied to an 
inside, The 4th fluid room where it is formed with the 2nd diaphragm and said case, and the 
3rd fluid room to which said 3rd fluid is supplied is adjoined, it is arranged via said 2nd 
diaphragm, and the 4th fluid is supplied to an inside. 

[Claim 2]Are the amount ejector of variable flow according to claim 1 the fuel cell system which 
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it had, and said 1st fluid, A fuel cell system provided with the amount ejector of variable flow, 
wherein it is the fuel supplied toward an anode of a fuel cell from a fuel supply means and said 
2nd fluid is exhaust fuel discharged from said fuel cell. 

[Claim 3]A fuel cell system provided with the amount ejector of variable flow according to claim 
2, wherein said 3rd fluid is an oxidizer supplied to a cathode of said fuel cell from an oxidizer 
feeding means and said 4th fluid is mixing fluid of said 1st fluid sent out from said diffuser, and 
said 2nd fluid. 

[Claim 4]A fuel cell system comprising: 

Said fuel supply means supplies said fuel with a pressure value acquired by adding a 
predetermined value to a pressure value of said oxidizer, and surface ratio of said 1st 
diaphragm and said 2nd diaphragm is said predetermined value. 
The amount ejector of variable flow according to claim 3 setting up based on a value of 
electrode differential pressure between said anode of said fuel cell, and said cathode. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]A fuel cell etc. are equipped with this invention, for example, it relates to 
the ejector which is mixed with the fuel newly supplied and makes the exhaust fuel discharged 
from a fuel cell recycle, and relates to the art which makes the flow of fuel variable especially. 
[0002] 

[Description of the Prior ArtJConventionally, the solid polymer membrane type fuel cell is 
provided with the stack (it is called a fuel cell to below) constituted by laminating two or more 
cells to the cell which put solid polyelectrolyte membrane from both sides with the anode and 
the cathode, and was formed. 

Hydrogen is supplied to an anode as fuel, air is supplied to a cathode as an oxidizer, and solid 
polyelectrolyte membrane is passed, even a cathode moves, and with a cathode, the hydrogen 
ion generated by catalytic reaction in the anode causes oxygen and electrochemical reaction, 
and generates electricity. 

Here, in order to maintain the ion conductivity of a solid molecule electrolyte membrane, 
superfluous water is mixed with the humidifying device etc. by the hydrogen supplied to a fuel 
cell. For this reason, water collects on the gas passageway in the electrode of a fuel cell, and 
the predetermined exhaust flow is set to exhaust fuel so that this gas passageway may not be 
closed. Under the present circumstances, by making the fuel newly introduced into a fuel cell 
mix and recycle exhaust fuel, fuel can be utilized effectively and the energy efficiency of a solid 
polymer membrane type fuel cell can be raised. 

[0003]Conventionally, the fuel cell device which makes exhaust fuel recycle with an ejector is 
known like the fuel cell device indicated by JP.9-213353.A, for example as a fuel cell device 
which was mentioned above. Here, an ejector connects a sub** room with the end face 
opening of the diffuser which has tapered shape inner skin, projects the tip part of the nozzle 
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arranged at a diffuser and the same axle to sub******, is made to face it the end face opening 
of a diffuser, and is constituted. The fuel supplied to an ejector is injected toward the end face 
opening of a diffuser from the tip part of the nozzle. 

Exhaust fuel introduced into sub****** as was drawn in the style of [ this / high-speed ] fuel is 
taken to a diffuser. 

[0004]ln this fuel cell device, the pressure gauge is built into the channel for recycle of exhaust 
fuel, based on the detection result by this pressure gauge, adjustment control of the opening of 
the fuel supply valve of an ejector is carried out, and the flow of the exhaust fuel mixed by the 
ejector and the newly introduced fuel is changed. And based on the detection result by the flow 
instrument formed downstream from the ejector, the quantity of the fuel consumed with a fuel 
cell, i.e., the output of a fuel cell device, is controlled by feedback control to the flow of exhaust 
fuel and the newly introduced fuel being performed. 

[0005]The rod to which the amount ejector of variable flow indicated by JP,8-338398,A, for 
example can be displaced inside a nozzle in an axial direction is built in. 
It enables it to change the effective area product of a nozzle tip by displacing an axial direction 
with the actuator which provided this rod separately. 

According to this amount ejector of variable flow, by changing the effective area product of a 
nozzle tip. It is a ratio (Qt/Qa) of fuel flow Qt which flows out of the diffuser to the SUTOIKI 
value Qa, i.e., a fuel flow which blows off from a nozzle, and the index value which shows the 
size of the suction efficiency over a fuel flow attracted by the diffuser from the sub** room of an 
ejector can be made variable. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when it has the ejector made flow variable 
by the variable orifice etc. like a fuel cell device with an example of the above-mentioned 
conventional technology, For example, it is necessary to detect the pressure and flow of fuel in 
two or more channels in a fuel cell device, and to perform feedback control, and there is a 
problem that the structure of a fuel cell device and control will be complicated. In the 
mechanism which makes a flow variable with a proper actuator like the amount ejector of 
variable flow with an example of the above-mentioned conventional technology, In order to 
control the predetermined electrode differential pressure needed between the fuel electrode of 
a fuel cell, and an air pole, control by a high resolution is needed and the problem that 
expense will increase by improving or an actuator will enlarge the accuracy of an actuator 
arises. This invention was made in light of the above-mentioned circumstances, and an object 
of this invention though it is the simple composition which does not need electric control is to 
provide the amount ejector of variable flow in which the desired highly precise amount control 
of pressure flow is possible. 
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*«tt**n*«»«*&P2 1 c t, jk&ba©***^ 

^«fc#Hir5fc«>©JIR»»iaP2 1 dJBSRtt&tLTV) 
[0 0 19] 1DS^2 3lt tt«HKIftV2 2*6«|&S 
«fe2 l^<h««&T^t*IC, ®!ft:»m«&a5 2 4*&ft* 

«©-f*>W«tt**«UT'lr»*. ^ffc^J«i^a52 4 

ia>MH>79±A"*?n> (m^m) *» &©**«** 

«*2 l©ffljMIR:3SMJft«IW*fctt>fc. 

«t-5(CBj^»x-tfi7^ 1 o©m^$ijpffl,tbT. 

6©fi»ft*Bfte©»flEICiIJ»lxT, Iftt»2 1^tft 

[0 0 2 0] IBfttl/TC*SStt. H*. JB&ttiftffilE 
^$)JPgf5 2 7. Pl^jjitax-fe-^^ 1 0, JPSSI5 2 3 Sr^ 



( 5 
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LT8M3Hfc*&n 2 1 c 2 1 

£n5. Sbt, <R»«»2 l©«S»*fliP2 1 d*»6 

5. 

[0 0 2 1 ] KttftftMEEftMflffi2 7te, fll*.te2£m 
[0 0 2 2] *|«S'©»IBK:±-5WaE8l*X-tf^^ 1 0 

te, Bfft«&2 i ©afla«tfitt5a«©ff*p.., 

£, 85**«*fe2 10jttffCfln:&tt&JRft0>EE2;Pi..i 

3.— tf3 1t, /X;P3 2t- x— KJW3 3<h, X— K 20 
W^-fK3 4t, JS1^775A3 5t, ^2^ 

[0 0 2 3] r-f7i-1f3ia, TSSfii] (0 2fc*tt 
-S^ifiJW) fcffiM-TSflS I7nyi?4 1 <h ±«Mg (0 

H-ti±Cl«l/T&D, Sl7n7?4 llctettSS 

S§4 3te, *©jfc<f>fcrtg#»/h£fc-*xn— h«4 4 
S^b, c©*a— hBM4J:Dt>±8HHHcttT»E:frifc. 
fcJttrc LfcA«o T**aMeWK:*ff T3 rtM ® **rr 30 
3$&0S&4 5rt*f§:te<=>n, Xri— h«4 4±DfcT«E« 
RTOfcSFrti t it tr 1= b T«r ^5*^ W (ctt^f * 
?9H®**rr*i£8*4 6«qR»t&tiTV»«. ££7r> 
S£gg&4 6©tt**0aflWi±8i«©ttD»4 5©ffi**D 

[0 0 2 4] K27ny9 4 2l£\2tlM&fatZWtVtZ>tl 
TcTcSB 4 7 jWRW & ftT43 0 , C © ASG 4 7 ©TSSS*S 
*i:/ny*4 l©tfcDBB4 5l:aiUTV»5. — 
ASC 4 7©±«MlteH» ±MMffiffi4 7A*bf^7i 
-If 3 1 trattK^aJTS^KLT/X^S 2#@5g 40 

anr^*. fcfc. /x;P3 2 iDfcT^iisiT&^T-. 

WHfny!7 4 1©J&0S54 5.tJB2^Ds»?4 2 ©A 
g&4 7 fcfcJ:oT«J*Sn*ffl«fcMMt*4 8 t^tlT 
* 0, fg 2 :7*D 4 2 ICttttfflft 4 8 Izj&fttttt 2 1 

#&*msn*iiimi«tt**AT*fc*©ato*A«4 

[0 0 2 5] /X)V3 2©|*3«W=jatt»*iat»-3T» 
tf3t5t#il&5 lWHSftTH*. SK#:iIg&5 1 ©H 
ffiSr/=cTyX^3 2©|*)^®3 2 Ate, 7X^3 2 ©$fc 
««K:*V>T, £MHM (SSfriiK 5 1 ©Ttfit#l) ICft^ 50 
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g&5 1 ©T»ftwteyX^3 2©5feSg®3 2 BT^PTS 
H8Pg&5 2lr»ft:-?T:k9, 8E#9K 5 1 ©±ftj|tt*5 
iy-f777A3 5Ci^TaiSnTl^ t St#:jiS§ 
5 lfcte^ 8&5ft«&SB2 2*&4K*KftttME;bMiP*2 

5 3a»»KSnTVi5. 

[0 0 2 6] /XJU3 2 ©ftgEKte. /X^32t|S|tt 
II--KJl'3 3*s#A$nT*0, x-h*;k3 3 tex- 
KJURJttH' F3 4\Z£-?TS X)V3 2 £.nW<Dim-j3 

;P 3 3 ©fl-JS® 3 3 Ate, - — K;|/3 3 ©SfeSggStCiJH 

ttrv**. -r&t>*>, /x;u3 2©rt«cT=— k;u3 
3^fftH^t@lbT-5^iT. yX;P3 2©Sna55 
2>6^g|{ijr-5-— KJU3 3©5fc3fsg&©?§aj*at^H£ 
•ti-^n-So utll:ffl/\ /X^3 2©^I3 2At- 
-F;W3 3©fl-S®3 3 A<h©IBHl©WPffiS»»a3e$ 
it^tl. /X;l/3 2©gflPg55 2^t»a0aS^4 8rttciS 

if£ft5jK**©«gsasisg-5j#g££nT^5. 

[0 0 2 7] 43, ~-K;W3 3 *W«*rtIfc»bTJB 
»i?IIEfe:«a»T*=- K;MS»35f< K 3 411, ■«*.«* 
#:©giEil^-5Jtg^iil:©KjiTL^r RmtKttfc^JBg 
^ttTisO, itt&75l»]t£:B:®T&:^-K;Mf Aft 3 4 a 
tCX- F)V3 3**Jf ASnTlfiS. ^CIT, X— KJW3 
3 #*x- K;Hf A?L 3 4 ateifX*nfc!R*TH3tSn 
T. X— F;Hftft^f-f K3 4©^il®dVX;P3 2©F*3 
SB 3 2 AfcS5»bfcttttT»»TiJiB£SnT"b&V» 
U £S^te, x- K;l^j$#-f H 3 4 ©^ffi*V X 
A3 2©fiM®3 2 A[raj^Lfc:«liTB^anT, X 
- FJMfATL 3 4a l3(c*H,Tr:- 3 3 #}!fR>pJfig 

[0 0 2 8] --H^3 3©*^g)5lCte, /X;P3 2 F*3 

3 5t. ^1^777A3 5 tC*fUTffl^73l6]©TSit 
«K:Bf?ai««W*IB LTEaSftfcf 2^-f775A 
3 6t*iSM@^nn^. ^143J;Z>*^2 
^-fT75ix3 5, 3 6te'5J^at»X-t*^^ 1 0©ffi#: 
1 0 afc«koT-t©HH*Hj£3irO>*&#K:, ^1 
fciO:i2^'ft7 7A3 5, SeWBS^SB^, 0 

2t*rtt«*iaiK:iw!ir*it*i?rtttb. -7?, m 

A3 5 a, 3 6 a^#ft^-5J#gJC^te&nT*5l9, 
l*J:CXJB2^-f 77?A 3 5, 3 6 ©^ffijKlck^T, 
x-K;l/3 3jMft»*l«caE{fr«»J:5IC*tlT^-5. 
■€-bT, |S^7jffiIfC*5^T^l ^-f 775A3 S&ftL 
TJX)V3 2 F«9gp©S5^fflK 5 1 

T. ^l^-f777A3 5<!:S2y^777A3 6ti 
#1 0 a t»CJ:oT^mSJE^A^5 4*»»j«Sn, ^ 
©2S»«£E»A* 5 4 ICte, «K^«tt 2 1 CDffiAfftt£ 



( 6 

9 

[0 0 2 9] TiB&S (i) \Z7jkT£oiz. m 

1 ^ 775 A 3 5 tffJBtiff* A P 1 14. tt&ftte 

2 |*|g&CDSiE#ii8§ 5 1 K«»Saft*«R»©JE2l Pat, 

k*mm2 ioaiMi«m5S«oEAP,.,t'o 

[0 0 3 0] 

[RlJ 10 

AP 1 =Pa — Pa i r — (1 ) 

[0 0 3 1 ] SE.tr, Wt^rAir£DTll2^ 775 
A3 6*#UT£*K«E*A*5 4£»»TS<fc3K:L 
T, « 2 ^ 77 5 A 3 6 tl# 1 0 a tfc ±oT«» 
m&m*.& 5 6 5!>SJ65f& £ ft, C CDMSipfffiE 5 6 1' 

T»Atifc»©lWMiEiAf5 7Hmtkt£tlX\f> 
5. TESS (2) tc^T«k'5t', S2^7 

6(rf^ffl-T'Sm73AP2f4, I^«ft2 1©a 

2 l©*8»S«K*»t*«»Offi*Pf..ii:©JS£E. ^> 

*WE*.MF5 7 ©-SlilfHEiAt5 6 tCgEgSS 
n. IMK±flA.ti5 £ <r 7a— 9*3 1 OTflMJEflHZttM 

[0 0 3 2] 
[»2] 

AP2 = Pf uel-Pair — (2) 

[0 0 3 3] *^ffi<DMWi\Z£Z,-5J%:ffi&m£5' ? 1 0 

^fte2 l©SIBJSS©^t»c#-5Bl^«ESxi?^^ l o 
«*6 2 l ©®R5]MEj$*1£:*: bfcJi-g-c&ttS-- 3 

3©^fi5:*tST$5. CKDoI^Sitax-t^^ 1 OT 

U m&m&V 5 3 6 J X)V 3 2 ftgB©Sit#:iI?& 5 1 
fc*B»*«»r*. TS£, ;X^3 2 CORPSE 5 20 

s oyx;P3 2 £x-k;i»3 3 torM*^, 7*^73. 40 

-If 3 1 <£Sit#a?&4 3 Kfla»-aT*»A«*»£ft5. 

e©tf, j*a©j»»«3W8Ea-r*x-f 7a.— tf 3 1 © 

2=sn, /x;w3 2*si*itsnfc«»£fi£bT7V 
7a- tf 3 1 ©T«fE«*^»w$ns. rniccto, 85 

1 0 ^btsitt^ntui!. 

[0 0 3 4] tt*Wtttfl)E£ffilfVffi2 7 tc35 

<^T, <I^-JEtL,T«if&$n^^©£E7jP.i, tC^b 50 
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T, nJ^atSx-f 1 0 t«*Sn5«»©BE*P a 

#J;U;f P a = P.,, + 200kPa frg^TS t, 
iiy-f777A3 SKfEffl-rsmTjAP ltt, API 
= 2 0 0kPat4?>. St.»C, j&Wttt 2 1 
E£/5rt£E, WLtf 2 0 k P a ttnif, 12^77 
5A3 61d#fflT^.m77AP 2 te, AP2 = 20kPa 
<h&3„ fi^T. ±C»jeK*V»T»4, #t', API : 
A P 2 = 1 0 : 1 <Dm&t) t l&±LVZ^Z><. 
[0 0 3 5] CUT. ■«^.tfH3K3KT±'5lc:. 
f L TftV^iT©! 1 ^< 7 7 5 A 3 1 
#14^bT^^«^-e(D^2^'f 777A3 6 CD 
S2©10g (Ot 0. S2 = 10XS1) \zwt& 

Lt*<^tT, &W}ffi\zmmw.i&2 KDffifflmR&m 

«ET&5 2 0 k P a \zm&?Z> Z. ttfT'^Z* ffeto 
*>, ^A«S4fc^-r«t'5tr. IM*21-Cif$n 

mM2 i <Dmmmi£&m±-rz>. tst, 12^77 

5A3 Otrf^fflf^ffTjAP 2 bT. S2^7 

7 7A43«fc<ytfgl r^-f 77 7A©#3>jKU^A3 6 
a, 3 5 a*ittH77^tc:#tt^^bT^l^<777A. 
3 5*«tO:S2y'f777A3 6^1it5„ 
[0 0 3 6] cni'iO, f2^777A3 6i5,fctf 
I1^777A3 5lC@^Sn7cX-K;P3 3*Stt^ 

7ji«] man. Tmm\zfafr\,*) tc^&UT, /X;P3 
ajsa^M mm s-e-sn*. ;ni:#^. 

y X;i^ 3 2 coi*i^® 3 2 a tr- 3 3 <£>*USiS 3 3 

A£<Dmm<Dmammv&w. tat*, 
ti5^©ssa^s s-fr^n-s. r 

i,.iWlT, I1^777A3 5 IdftMlTSETj 
APl<t. Sfi2;5M* 777A3 6Jr^-r^>m77AP 2 

[0037] ±&vtz&o\z, *mm<z>T&miz£z>pj& 

Sit»X-t?i7^1 0fc±tt«, 8Sipf«?fe2 1<D£HvH (7J 

v-k) ffiifc^tts^offiTjp.,, mmnm2i 

(DtS&nm (77-K) <MIC*3t7^^COffi^P,.ei tc 

itTzct&m^-c. mm&<D&\,M»XTA<Dmmzs 
[0038] -cc*. *mm<DMm\z&^T\$. mi^-i 

775A3 5JC^fflr^JE77AP 1 t. ^2^777 
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A3 6fcfMJT*ffi*AP2£©ffi*Jt«:Bfj£tt, ^ 
0AP1 :AP2 = 10 : It Lft&. HAtf* 1 ^-f 
777A3 5i5il^2y-1'777A3 6 ©ffl*ifc£^ 

[0 0 3 9] 

[»«©3&*] fiUittWbfciSfc:. assume*© 
o*< «'«tt&tt»©*Tii«Jfc:iiarr 5 - *. 

[0 0 4 0] 3;fc, lt&92£Btt©:$%8©j|*$HBffl 

«!Jx«egS!)&7^faX-i'f5fflHTS^ii*0 
[0 0 4 1] St.tr. If** 3 £Ett0*ft?j0pR« 30 

[^ 2] 
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^©jBWMiS'^-y-Ate.ktttf. jK£Ht?&©SMSE 

BflttfcSKjTr* MSWB*l!l©Sn£E<D 
S<ffc*ft*R£bfc»£K:H:, l 
% 2 y-f 7 5 A*«»r* c i T*<k W^7J(6] iris 

[01 ] *3S9!©— 5te«»*fc#S RrSEflt*x-ei7 ^ 
*fltefcj^«»S';*^A©*McBT**. 
[0 2] **W<0-*«»«Slc«*^r3EaE*x-l?i;^ 

©ffidtWffigjTabs. 

[0 3] ^«?tfe©@^MEE©^ttC#-5^J^«t*X 

[04] «»«»©SIHH6ffi©aEft;fcf ! P , 5^raE«E*x 
if £ * ©«MEfl;«:*TBffiWKBTS& *. 

[^©IffiBJ] 

1 0 »r^gt*x-fe-i7^ 
10a g# 

2 0 jS8ft*»->X^A 

2 4 SgfcgiJtt^gB (*flSM«*&#S:) 

2 7 £**ft£flE*7lMttffi OBftttt&^g:) 

3 1 5V tf 

3 2 /x;i- 

3 3 -— 

35 Il^-f777A 

3 6 S2^777A 

5 4 &%mmm (is 3 se#%) 

5 6 KttSEVAS (Sg4iS#*) 
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(72)5£9§* JfM F 3H079 AA18 AA23 BB05 CC12 CC21 

m^mmx tu iti4§i^ ddo3 dd52 

%h*ESWW^mrt 5H026 AA06 

5H027 AA06 BA13 BA19 BC19 MM03 
MM08 



